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5(6  UHQHZDEOHHQHUJ\VRXUFHV
6&$'$ VXSHUYLVRU\FRQWURODQGGDWDDFTXLVLWLRQ
,QWURGXFWLRQ
7KH GHYHORSPHQW RI WHFKQRORJLHV DVVXUHV D KLJKHU GHJUHH RI DYDLODELOLW\ IRU UHQHZDEOH HQHUJ\ VRXUFHV 5(6
ZKLFKDUHUHFRQVLGHUHGDV LPSRUWDQFH WR LPSURYH WKHSRZHUVXSSO\VHFXULW\E\UHGXFLQJ WKHGHSHQGHQFHRQIRVVLO
IXHOV WR EH H[SORLWHG RU LPSRUWHG WR UHGXFH WKH JUHHQKRXVH JDV HPLVVLRQV WKH JUHHQKRXVH HIIHFW DQG WKH JOREDO
ZDUPLQJ7RXVHWKHVHVRXUFHVSURSHUO\WRWUDQVIRUPDQGWRGHOLYHUFOHDQHQHUJ\DPDQDJHPHQWV\VWHPKDVWREH
GHYHORSHG>@7RFUHDWHDQHIILFLHQWPDQDJHPHQWV\VWHPVRPHJHQHUDODQGLPSRUWDQWGDWDKDYHWREHNQRZQDQG
XQGHUVWRRG7KHVHGDWDDUHWREHFROOHFWHGDQGWKH\SURYLGHJHQHUDORUSDUWLFXODULQIRUPDWLRQRQWKHV\VWHPVWDWXV
7KHV\VWHPFDQEHDPHFKDQLFDORQHK\GUDXOLFRULQRXUFDVHDQHOHFWULFDOSRZHUV\VWHP
7R EXLOG XS DPDQDJHPHQW V\VWHP LQ WKLV ILHOG QRPDWWHU LI WKH JHQHUDWLQJ V\VWHP LV EDVHG RQ FODVVLFDO FRDO
SODQWV QDWXUDO HDUWK JDVHV RU RQ UHQHZDEOH HQHUJ\ VRXUFHV DOO WKH HVVHQWLDO SDUDPHWHUVGDWD KDYH WR EH JDWKHUHG
SURFHVVHGHYDOXDWHGDQGVWRUHGRQORFDOVWRUDJHV\VWHPRURQZHEVHUYHUV7KHRQOLQHGDWDIORZRUWKHFRQWLQXRXV
PRQLWRULQJFDQEHXVHG WRSURFHVV LQUHDO WLPHGLIIHUHQW W\SHVRISDUDPHWHUVVXFKDVSURGXFWLRQ LQGH[HTXLSPHQW
VWDWHV VHFXULW\SDUDPHWHUV HWF/DWHU IURP WKLV LQIRUPDWLRQ FKDUWV WDEOHV DQGJUDSKV FDQEHEXLOW DQG WKH HQWLUH
V\VWHPSURFHVVFDQEHRYHUYLHZHG>@
6&$'$+0,V\VWHPV
$QDSSOLFDWLRQZDVGHYHORSHGDQGWKHFRQWURORIWKHVRIWZDUHDSSOLFDWLRQFDQEHPDGHWKURXJKWKH+0,VKRZQLQ
)LJ7KH+0,VHUYHVDVDQRSHUDWRUFRQWURODQGSDUDPHWHUPRQLWRULQJ7KHGDWDFDQEHVWRUHGLQDGDWDEDVHZKLFK
FDQEHDFFHVVHGWKURXJK2IILFH3URGXFWV$SSOLFDWLRQVIRUIXUWKHUDQDO\VLV


)LJ6&$'$+0,IRUDVPDOOFRQVXPHU6FUHHQGXPS
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,Q )LJ  LW FDQ EH QRWLFHG WKH JHQHUDWHG RXWSXW SRZHU IURP GLIIHUHQW 5(6PRGXOHV DQG WKH FXUUHQW VWDWH RI
GHYLFHV7KHWZR5(6KDYHVHSDUDWHSRZHUFLUFXLWVWKURXJKRQJULGLQYHUWHUVDQGSRZHUVZLWFKHV$OWKRXJKWKLVLV
DQRQJULGV\VWHPZLWKD³VDIHW\´PHFKDQLVPWKDWDVVXUHVWKHGLVFRQQHFWLRQIURPWKHPDLQJULGLQWKHFDVHRIJULG
SRZHUORVVHV7KHLVRODWLRQIURPWKHJULGLVSURYLGHGE\DSRZHUVZLWFKLQWKLVFDVH.V
7KHEDFNXSV\VWHPLVUHSUHVHQWHGE\DEDWWHU\JURXSDQGDQ0337FKDUJHFRQWUROOHUIURPWKHZLQGWXUELQH7KH
LVRODWLRQIURPWKHJULGUHSUHVHQWVWKHEUHDNGRZQIXQFWLRQPRGHQRWLILHGE\DQDODUPWKDWDSSHDUVRQWKHVFUHHQLQ
VXFKVLWXDWLRQV:KHQWKHV\VWHPUHWXUQV WR WKHGHIDXOW IXQFWLRQPRGHDOO WKH WDJVRQ WKHVFUHHQ LQGLFDWH WKDW WKH
V\VWHPKDV UHWXUQHG WRQRUPDO7KLVPRGHO LVXVHIXO IRU WKH LQWHJUDWLRQRIDGGLWLRQDOPHDVXUHPHQWVRQ WKHSRZHU
JULGLQWRVPDUWPLFURJULGV\VWHPV>@
,Q WKH FDVHRI ODUJHUSRZHU FRQVXPHUV LW LV QHFHVVDU\ WRDGRSWDKLJKHUYROWDJH OHYHO WKDQ WKHRQHXVHG DW WKH
KRPHFRQVXPHUDQGVRWKHV\VWHPIHHGLQJLVLQDWKUHHSKDVHFRQILJXUDWLRQ7KHFRQILJXUDWLRQFDQEHUHDOL]HGE\
PXOWLSOHLQYHUWHUVSHUSKDVHDVVKRZQLQ)LJRUE\GHGLFDWHGWKUHHSKDVHGRXWSXWLQYHUWHUVFRQILJXUDWLRQPHW
IUHTXHQWO\DW39SRZHUSODQWV7KH LQYHUWHUVDUHV\QFKURQL]LQJZLWK WKHJULGYROWDJHDQGIUHTXHQF\$OVRHYHU\
SKDVHRIWKHLQYHUWHULVV\QFKURQL]LQJLQGHSHQGHQWO\IURPHDFKRWKHU
7KH SXUSRVH RI WKH WKUHH SKDVHPRQLWRU V\VWHP LV WR FUHDWH D EDODQFHG IHHG LQ V\VWHP 7KH RXWSXW YROWDJH LV
V\QFKURQL]HG WR WKH JULG YROWDJH EXW WKH RXWSXW SRZHU GHSHQGV RQ WKH LQSXW'& SDUDPHWHUV RQ WKH LQSXW VWULQJ
YROWDJHDQGRI LQSXWFXUUHQW ,I WKH LQSXWSDUDPHWHUVDUHGLIIHUHQW IURPHDFKRWKHUE\DJLYHQYDOXH WKHFLUFXLW LV
GLVFRQQHFWHG IURP WKH PDLQ ORZYROWDJH V\VWHP E\ D VZLWFK 7KH PDLQ ORZYROWDJH VZLWFK FDQ EH FRQWUROOHG
PDQXDOO\RU DXWRPDWLFDOO\GHSHQGLQJRQGLIIHUHQW H[SORLWLQJFRQGLWLRQV7KLV V\VWHP LVSDUWRI D ORFDOPLFURJULG
DQGLWKDVDQRSWLRQWRGLVFRQQHFWWKHPLFURJULG+9*ULG6ZLWFKIURPWKHPDLQSRZHUJULGLQFDVHRIHPHUJHQF\RU
PDLQWHQDQFH7KLV+0,PRGHOFDQEHXVHGDVDKRPHHQHUJ\PRQLWRULQJV\VWHPRULWFDQEHXVHGDVDGLVWLQFW5(6
V\VWHPPRQLWRU>@


)LJ6&$'$+0,IRUDWKUHHSKDVHGVRODUHQHUJ\V\VWHP6FUHHQGXPS
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5(6PDQDJHPHQWV\VWHP
$QHZOHYHORIPRQLWRULQJDQGFRQWURORI5(6LVUHSUHVHQWHGE\WKHFORXGFRPSXWLQJLQWHJUDWLRQIRUH[LVWLQJRU
IRUQHZV\VWHPV&ORXGFRPSXWLQJLVDWHFKQRORJ\EDVHGRQWKH,QWHUQHWWKDWSURYLGHVUHPRWHGDWDFHQWHUVWRPDQDJH
LQIRUPDWLRQ VHUYLFHV DQG DSSOLFDWLRQV &ORXG FRPSXWLQJ DOORZV DFFHVV IRU LQGLYLGXDO XVHUV DQG FRPSDQLHV WR
LQIRUPDWLRQDQGDSSOLFDWLRQVZLWKRXW LQVWDOOLQJVSHFLILF VRIWZDUHRQ WKHLUFRPSXWHUV D VLPSOH ,QWHUQHWEURZVHU LV
VXIILFLHQW(QHUJ\PHWHULQJXQLWVDQGRWKHUVSHFLILFVHQVRUVDUHFRQQHFWHGWRDPLFURFRQWUROOHUGHYHORSPHQWERDUG
2QHRIWKHFRQFHSWVLVWRXVH$UGXLQRGHYHORSPHQWERDUGVWRUHDGLQYDOXHVIURPWKHPHWHULQJXQLWVRUHOHFWULFDO
HTXLSPHQW VWDWHV DQGYLHZ ORFDOO\ RU UHPRWHO\ WKH GLIIHUHQW SDUDPHWHUV DQGGDWD%HVLGH RI WKLV WKHPDLQ V\VWHP
IXQFWLRQVFDQEHFRQWUROOHGWKURXJKWKHPLFURFRQWUROOHU%\XVLQJDGDSWLYHVKLHOGVWKHGHYHORSPHQWERDUGUROHLQWKH
V\VWHPFDQEHFXVWRPL]HG%\WKHFRPPXQLFDWLRQVKLHOGGDWDWKURXJKDJDWHZD\WRRWKHURSHUDWRUVRUQHWZRUNVFDQ
EHVHQWDQGUHFHLYHG7KLVIDPLO\RIPLFURFRQWUROOHUVKDV WKHDGYDQWDJHRID ODUJHDSSUHFLDWLRQLQ WKHHQJLQHHULQJ
FRPPXQLW\ JLYHQ E\ WKH XVH RI WKHVH GHYLFHV LQ GLIIHUHQW HQJLQHHULQJ GRPDLQV 7KLV KDUGZDUH VROXWLRQ FDQ EH
DGDSWHGWR6&$'$VRIWZDUHVROXWLRQVWRYLHZWKHRYHUDOOV\VWHPWKURXJKDJUDSKLFXVHULQWHUIDFH7KH+0,LVEXLOW
IRUHYHU\VSHFLILFDSSOLFDWLRQ
)LJSUHVHQWVWKHFRQFHSWRIFORXGFRPSXWLQJWHFKQRORJ\LQWHJUDWLRQLQWRDQHOHFWULFDOSRZHUV\VWHPEDVHGRQ
5(67KHLQWHJUDWLRQUHVSHFWV WKHVDPHSULQFLSOHVERWKIRUVRODUZLQGHQHUJ\V\VWHPVK\EULGFRQVWUXFWLRQVZLWK
PXOWLSOH 5(6 RU IRU FODVVLFDO SRZHU V\VWHPV 7KH FORXG FRPSXWLQJ PDQDJHPHQW
V PDLQ DGYDQWDJH LV WKDW WKH
RSHUDWRUVDQGRZQHUVFDQHDVLO\FRQQHFWZKLWWKHLUGHVNWRSVODSWRSVRUVPDUWSKRQHVDQGDQ\RWKHUGHYLFHZLWKD
FRQQHFWLRQWR,QWHUQHWWRYLHZWKHV\VWHPWHFKQLFDOGHWDLOVRQUHDOWLPH6RPHEUDQGVRIHTXLSPHQWVJLYHRSWLRQDO
PRQLWRULQJ XQLWV EXW VRPHWLPHV PXOWLSOH HTXLSPHQWV KDYH GLIIHUHQW FRPPXQLFDWLRQ SURWRFROV DQG FDQ¶W
FRPPXQLFDWH WR D FHQWUDO KXE ,Q WKLV FDVH WKH VROXWLRQ LV WR XVH GHGLFDWHG HTXLSPHQWV IRU WKH V\VWHP WR
FRPPXQLFDWH ZLWK WKH VHUYHU PDFKLQH 7KH EHQHILWV RI WKHVH V\VWHPV DUH WKH UDSLGLW\ RI LQIRUPDWLRQ WKH ORZ
PDLQWHQDQFH FRVW DQG WKH LQGHSHQGHQFH IURP RWKHU GHYLFHV RU ORFDWLRQV DQG WKH KLJK UHOLDELOLW\ >@>@ ,I WKH
FOLHQWV¶QXPEHUJURZVWKHV\VWHPFDQEHVFDOHGRQGHPDQGDQGFDQPDLQWDLQWKHVDIHW\VWUXFWXUH+RZHYHUWKHUH
DUHVRPHULVNVDQGLQXVLQJVXFKV\VWHPV7KHFORXGFRPSXWLQJV\VWHPVDUHGHSHQGHQWRQWKHFRQQHFWLRQTXDOLW\DQG
RQWKHVHUYLFHVSURYLGHU%XWZLWKWKHVLJQLILFDQWJURZLQJRIFRPPXQLFDWLRQLQIUDVWUXFWXUHGXULQJODVW\HDUVWKHVH
ULVNVDUHPLQRUV

)LJ&ORXGFRPSXWLQJPDQDJHPHQWLQWHJUDWLRQIRU5(6EDVHGSRZHUV\VWHPV
+RPHGHVNWRS
3&V\VWHP
0RELOH:HE
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
6PDUWSKRQHV
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&RPSXWLQJ
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$SSOLFDWLRQ
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XQLWV
(QHUJ\0HWHULQJ	6HQVRUV
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:RUNVWDWLRQ
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&RQFOXVLRQV
:LWKWKHPRGHUQGD\WHFKQRORJ\QHZPDQDJHPHQWOHYHOVLQWKHKDUGZDUHDQGVRIWZDUHGRPDLQVFDQEHDFKLHYHG
$GGLQJ GLIIHUHQW PHDVXULQJ WHFKQRORJLHV DQG VHQVRUV WR D V\VWHP DQG LQWHUIDFLQJ LW ZLWK VRIWZDUH DSSOLFDWLRQV
UREXVWDQGFRPSOH[V\VWHPVFDQEHREWDLQHG7KHVRIWZDUHDSSOLFDWLRQVDGGDJUDSKLFDOXVHULQWHUIDFHWRYLVXDOL]H
DQGWRFRQWUROWKHRSWLRQVLQWRWKHKDUGZDUHXQLWV7KHV\VWHPGHSHQGVRQWKH:L)LFRQQHFWLRQRQDFHUWDLQOHYHOV
DQG LQRUGHU WRXVHDOO LWV OLVWHG IHDWXUHVD VWURQJ UHOLDEOHDQG VHFXUHGGDWDFRPPXQLFDWLRQ LVQHHGHG7KHPDLQ
DGYDQWDJHVDUHEHWWHUV\VWHPYLVXDOL]DWLRQRQWKHVFUHHQDQGDEHWWHUPDQDJHPHQWFRQWURO7KHSUHVHQWHGV\VWHPFDQ
EHGHYHORSHGE\PRGXODULW\7KHKDUGZDUHDQGWKHSURJUDPPLQJVWDJHKDYHDVXSSRUWFRPPXQLW\DQGLWFDQEHEXLOW
DQGPRGLILHGHDVLO\/DWHUWKHV\VWHPFDQEHDGDSWHGIRUHOHFWULFDOHTXLSPHQWV
,QFRQFOXVLRQ WKHSDSHUSUHVHQWV WZR6&$'$+0,V\VWHPV)RU WKHVHV\VWHPVDUH LQWURGXFHG WKHFRQFHSWVRI
ORFDODQGUHPRWHPRQLWRULQJE\XVLQJV\VWHPPLFURFRQWUROOHUVDVDKDUGZDUHDQGQHWZRUNLQJWRROVWRFUHDWHDVLPSOH
DQGSUDFWLFDOPDQDJHPHQWV\VWHP
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